The State-Trait Anxiety Inventory (Form Y; STAI-Y) is a balanced scale with a complex factor structure. Using survey data from children and adolescents in Jiangxi Province, China (N = 1,275), we conducted confirmatory factor analysis to clarify the number of factors in this instrument and to investigate the relationship between reaction time (RT) and anxiety. Results revealed the following 3 dimensions for the STAI-Y: anxiety absent, anxiety present, and general anxiety. Compared with those who answered all the questions (58%), those who missed questions (42%) had a lower education level, a longer RT, and higher scores for items indicating the presence of state or trait anxiety. Our results could provide innovative directions for the improvement and expansion of research using the STAI-Y with children and adolescents.
1983), has been widely applied in research and clinical practice in countries around the world. The scale is used to measure state anxiety, which refers to feelings at the moment, and trait anxiety, which relates to an individual's tendency to perceive stressful situations as dangerous or threatening and to respond to these situations with an elevated state of anxiety. Despite being designed for adults, the STAI-Y can be used in populations with a Grade 4-5 reading level. In mainland China, this scale has been used mainly with college students and adults (e.g., Li & Qian, 1995; Zheng et al., 1993) ; its use with middle school and high school students has been limited to a small number of studies (e.g., Cao & Liu, 2014a; Chen, Cao, & Liu, 2013) . The lack of studies on the application of this assessment tool with young age groups is of serious concern and creates a large gap in research focused on the investigation and validation of issues that readily arise in the use of the STAI-Y with younger age groups.
One such issue found in younger age groups is that answers can easily be missed because of the child's limited cognitive ability. However, comparative research on the group characteristics of individuals who have missing answers (the missing-answer group) and individuals who complete all items (the valid-answer group) has not yet been undertaken. Although most people with a reading ability equivalent to fourth or fifth graders do not need instructions to answer the STAI-Y items, some participants who can read at this level still cannot complete the scale as they do not understand the instructions or the content of some items, resulting in missing answers. In a study of adult Brazilian participants, only 0.7% of the sample missed items (Kaipper, Chachamovich, Hidalgo, da Silva Torres, & Caumo, 2010) , but in a study of Spanish college students aged 20 to 25 years, individuals who had missing answers accounted for 3.8% of the sample (Bados, Gómez-Benito, & Balaguer, 2010) . In contrast, children and adolescents in Grades 4 to 9 in mainland China with missing answers on the STAI-Y accounted for 32.3% of the sample (Cao & Liu, 2014b) .
There are some commonly used methods for processing missing data. For respondents who omit one or two items on either the state or the trait anxiety subscale, a prorated valid-scale score can be obtained by determining the mean weighted score for the scale items to which the individual responded, multiplying this value by 20, and rounding the product to the next highest whole number. If three or more items are omitted, "the validity of the scale must be questioned" (Spielberger et al., 1983, p. 4) . However, when conducting confirmatory factor analysis, researchers must remove all surveys with missing answers (Bados et al., 2010; Cao & Liu, 2014b) . Therefore, when using the STAI-Y for young age groups, which may have a large number of individuals with missing answers, the data processing method and the comparison of the group characteristics between the missing-answer group and the valid-answer group becomes critical.
A second issue regarding using the STAI-Y with young age groups is that the number of factors has yet to be clearly determined. The STAI-Y consists of 40 items, with 20 items each for state anxiety and trait anxiety. Each type of anxiety has its own scale with the following two categories of items: anxiety present (positive items) and anxiety absent (negative items). This type of balanced scale, consisting of both positive and negative items, has always been thought to have a one-factor structure. However, with the development of confirmatory factor analysis methodologies, in an increasing number of studies researchers have reported the presence of a structural validity issue for a balanced scale, in which the one-or two-factor structure is not the only structure type (e.g., Pilotte & Gable, 1990; Vautier, 2004; Vautier, Callahan, Moncany, & Sztulman, 2004; Vautier, Raufaste, & Cariou, 2003) . Vigneau and Cormier (2008) constructed a one-factor model, a two-factor model, a four-factor model, and a two-construct, two-method model, and compared these models using three sets of samples with different origins. The results revealed that the one-factor and two-factor models had a relatively poor goodness of fit, while the four-factor model and the two-construct, two-method model were both a better fit than either the one-or two-factor model. This indicates that the factor structure in the STAI-Y balanced scale, comprising positive and negative dimensions, is relatively complex. During the application of the STAI-Y, there is uncertainty in the number of factors, which directly affects the scientific rigor and objectivity of the scoring method for this scale.
Finally, a third issue is the scientific clarification of whether or not the instruction "Do not spend too much time on any one statement," in the introduction of the STAI-Y, is reasonable and appropriate. Spielberger et al. (1983) noted in the STAI-Y user manual that "In administering the STAI to groups, it is usually helpful to have the examinees read the directions silently while the examiner reads them aloud, and to give examinees an opportunity to raise questions" (p. 3). If the test is conducted under such conditions, "College students generally require about 6 minutes to complete either the S-Anxiety or the T-Anxiety scale, and approximately 10 minutes to complete both. Less educated or emotionally disturbed persons may require 10 minutes to complete one of the scales and approximately 20 minutes to complete both" (p. 3). However, in clinical applications, the completion time is usually much shorter. More than 100 years ago, in the field of intelligence research, Galton (1883) used reaction time (RT) to indicate the speed of psychological processes. A large number of researchers have indicated that RT, as a basic cognitive variable, has an inseparable and close relationship with intelligence (e.g., Deary & Der, 2005; Gottfredson & Deary, 2004; Jensen, 2006; Nettelbeck, 2001; Vernon, 1983; Woodley, te Nijenhuis, & Murphy, 2013) . Among these researchers, Deary and Der (2005) asserted that intelligence was closely related to bodily integrity, which included brain function. If bodily integrity were intact, the brain's information processing activities would be improved. In other words, people with a high anxiety level would have difficulty achieving bodily integrity, thus affecting their information processing speed. When considering the relationship between RT and anxiety, as discussed above, it can be speculated that the instruction in the introduction of the STAI-Y, "Do not spend too much time on any one statement," might affect the anxiety assessment results. Therefore, the relationship between the RT for answering questions and each factor of the STAI-Y needs to be clarified.
In summary, because the existing problems in the application of the STAI-Y to young age groups need to be clarified with more data, we conducted this study using survey data sourced from children and adolescents in Jiangxi Province, China. The research objectives were as follows: (a) to identify the differences and commonalities in group characteristics between the missing-answer group and the valid-answer group; (b) to verify the factor structure of the STAI-Y revised Chinese version (STAI-Y[C]), determine the number of its factors according to objective observations, and calculate the score for each factor; and (c) to explore the existence of the relationship between RT and each anxiety factor. We hoped to provide new insights for future research using the STAI-Y, in addition to scientific information to improve further its application with young age groups.
Method

Participants
We carried out testing from September 11 to 16, 2013, in Jiangxi Province, China. Three schools, with students in Grades 4 through 9, agreed to participate. The forms containing the STAI were distributed in school and collected the next day from 1,275 participants, 61.6% of whom were boys, 38.2% girls, and 0.2% did not report their gender. Their current educational levels were 19.9% Grade 4, 22.6% Grade 5, 25.5% Grade 6, 11.6% Grade 7, 12.1% Grade 8, and 8.2% Grade 9 (Grade 9 is the third year of middle school). This study was evaluated and approved in advance by the ethics committee of the authors' academic institution. The participants and their guardians signed informed consent forms.
Measures and Procedure
Demographic and socioeconomic variables. Demographic and socioeconomic statistical variables included gender, grade level in school, number of coresident family members, number of coresident family members earning an income, number of noncohabiting family members sending money to the family, and monthly household income (in CYN).
STAI-Y revised Chinese version. In mainland China, the STAI-Y has two translated Chinese versions that have been widely used. The first translation was published in Psychiatry (Shu, 1988) and the Psychiatric Rating Scales Manual (Zhang, 2003) , and the second translation is found in the Mental Health Rating Scales Manual (Ma, 1999) and the Handbook of Behavioral Medical Scales (Zhang, 2005) . In recent years, the Institute of Psychology of the Chinese Academy of Sciences completed a revised Chinese version of the STAI-Y (STAI-Y[C]). Studies on the application of the STAI-Y(C) with Chinese migrant children indicated that this measurement tool is suitable for child and adolescent groups with reading and cognitive abilities at or above Grade 4 (Cao & Liu, 2014b) . The STAI-Y(C) is composed of two subscales, measuring state and trait anxiety, respectively. State anxiety is measured by 20 items; respondents are asked to indicate how they feel about themselves at the time of assessment on a 4-point scale, ranging from 1 = not at all to 4 = very much so. Trait anxiety is also measured by 20 items rated on a different 4-point scale, ranging from 1 = almost never to 4 = almost always. For these items, participants are asked to choose the statement that most closely describes how they generally feel.
Reaction time. While a participant was independently answering the STAI-Y(C), a guardian was responsible for timing and noting the time in minutes and seconds at specified points (the time taken to answer the state-trait anxiety subscales, respectively). Because the guardians' assistance might interfere with the children's answers, we clearly noted the following points in the preliminary instructions: (a) guardians should not help the child during the process of reading, understanding, and answering questions, and (b) we earnestly requested that the guardians keep a certain distance from the child (ideally, positioning themselves where the child's answers could not be seen).
Data Analysis
As stated above, in confirmatory factor analysis (CFA) data with missing values must be removed. In this survey, 736 participants answered all 40 items in the STAI-Y(C) and 539 participants had at least one missing answer (57.7% and 42.3% of the total sample). To compare the group characteristics of participants with valid data and participants with some missing data values, we first used SPSS version 21.0 software (IBM Corp., Armonk, NY) to conduct chi-squared tests or t tests to examine whether or not there were differences between these two groups in terms of demographic and socioeconomic variables, RT, and item scores on the STAI-Y(C). Next, using IBM AMOS version 21.0 software (SPSS, Chicago, IL), we constructed and compared the following three models with different factor structures of state anxiety and trait anxiety: a one-general-factor model, a two-factor model, and a two-factor-plus-one-general-factor model. Finally, we conducted a two-way analysis of variance (ANOVA) using education levels, which were divided into two groups (Grades 4 to 5, and Grades 7 to 9), and RT, which were also divided into two groups (a fast-answering group with RT ≤ 1.5 minutes, and a slow-answering group with RT ≥ 3 minutes), as the independent variables, and the factor scores resulting from the CFA as dependent variables.
Results
Comparison of the Valid-Answer and Missing-Answer Groups
We conducted chi-squared tests or t tests with the data from the participants who answered all 40 items of the STAI-Y(C) and the data from participants who had missed at least one item. The results (see Table 1 ) indicate that, in terms of the demographic and socioeconomic variables, compared to participants with a complete set of data, the education level of the participants with missing data was slightly lower (t = 5.303, df = 1271, p < .001, d = .303). With regard to the two items concerning the numbers of coresident family members earning income and noncohabiting family members who sent money to the family, the numbers reported by the participants with missing data were only slightly higher than were those of participants with no missing data (t = -4.009, df = 1164, p < .001, d = -.229; t = -2.692, df = 1096, p < .001, d = -.158, respectively). In addition, the RT for state and trait anxiety recorded by the participants with missing data was slightly longer than that of the participants with no missing data (t = -2.593, df = 1171, p < .05, d = -.147; t = -2.106, df = 1161, p < .05, d = -.124).
An analysis of the results for the STAI-Y(C) items revealed that differences between students who gave a complete set of answers and the students with missing data were mostly in regard to the positive anxiety items. That is, a difference was found in 8 of the 10 items for the state anxiety-present factor (Items 3, 6, 7, 9, 13, 14, 17, and 18) , with slightly higher scores achieved by participants with missing data than by those with valid data, for which the effect size (Cohen's d) ranged from -.010 to -.241. Similarly, there was a difference in 5 of the 11 items in the trait anxiety-present factor (Items 25, 28, 32, 35, and 40) , with the slightly higher scores achieved by participants with missing data than by those who had no missing data, for which the effect size (Cohen's d) ranged from -.129 to -.242. In contrast to the anxiety-present items of the STAI-Y(C), there were differences in only 4 out of the 19 items in the state and trait anxiety-absent factors (Items 8, 16, 33, and 39) for these items the scores of participants with a complete set of data were slightly higher than were those of participants with missing data, and the effect size (Cohen's d) ranged from .115 to .171. 
Comparison of Confirmatory Factor Analysis Models
Using the data from participants who answered all items (n = 736), we constructed the following three models to assess state and trait anxiety in the STAI-Y(C): a one-general-factor-model, a two-correlated-method-factors model, and a negative/positive (N-P) factors plus one general factor model. By comparing the fit index of each of these models (see Table 2 ), we found that the goodness-of-fit indices for the N-P factors plus one general factor model completely satisfied the model application standards for state anxiety, as well as for trait anxiety. The fit indices of the two-correlated method factors model for state anxiety also satisfied the model application standards. In contrast, because the NFI of the two-correlate method factors model for trait anxiety was less than .90, this model did not fully satisfy the application standards. Note. N = 736. RMSEA = Root mean square error of approximation; GFI = goodness-of-fit index; AGFI = adjusted goodness-of-fit index; NFI = normed fix index; CFI = comparative fit index; TLI = Tucker-Lewis index; * p < .001.
Comparison of Factor Scores Between the Two Groups
On the basis of results derived from the CFA, we calculated the scores for the factors of state anxiety absent (10 items), state anxiety present (10 items), general state anxiety (20 items), trait anxiety absent (9 items), trait anxiety present (11 items), and general trait anxiety (20 items). We conducted a two-way ANOVA (see Table 3 ) using these six factor scores as the dependent variables, and group education level (high vs. low) and the group RT (long vs. short) as the independent variables. The main effects of grade grouping for all size factors were either significant (p < .05) or marginally significant (p < .10). The main effect of RT was only significant or marginally significant on the four factors for the state or trait anxiety present and general factors. In contrast, the interaction between the grade grouping and RT was marginally significant or significant for the state anxiety-absent and general factors. A comparison between the groups revealed that the score for the state anxietypresent factor in the elementary school student group (M = 1.52, SD = 0.47) was lower than that of the middle school student group (M = 1.96, SD = 0.56); furthermore, the score for the state anxiety-present factor in the fast RT group (M = 1.68, SD = 0.55) was lower than in the slow RT group (M = 1.75, SD = 0.56). The score for the general state anxiety factor (M = 1.88, SD = 0.47) was lower for the elementary school student group than for the middle school student group (M = 2.22, SD = 0.45), and it was also lower for the fast RT group (M = 1.99, SD = 0.49) than for the slow RT group (M = 2.08, SD = 0.50). Furthermore, the scores of the fast RT participants in the elementary school student group were the lowest (M = 1.74, SD = 0.41) of all scores.
No intergroup difference was observed in the scores for the trait anxiety-absent factor. The score for the trait anxiety-present factor in the elementary school student group (M = 1.66, SD = 0.51) was lower than that of the middle school student group (M = 2.03, SD = 0.52). The general trait anxiety factor score of the elementary school student group (M = 2.03, SD = 0.45) was lower than that of the middle school student group (M = 2.28, SD = 0.44), and the general trait anxiety factor score of the fast RT group (M = 2.10, SD = 0.46) was also lower than that of the slow RT group (M = 2.19, SD = 0.46). Although these comparisons between groups demonstrated relatively low effect sizes, they clarified the greater significance of the anxiety-present factors compared to the anxiety-absent factors or full factors of state and trait anxiety.
Discussion
The main findings in this study can be summarized as follows: First, the percentages of complete-answer and missing-answer individuals for the STAI-Y(C) were 58% and 42%, respectively. Compared with the completeanswer individuals, missing-answer individuals had a lower education level, longer RT, and higher anxiety-present item scores for state or trait anxiety. Second, the STAI-Y(C) had the following three dimensions: anxiety-absent, anxiety-present, and general-anxiety factors, rather than having a one-factor or two-factor structure. Third, with young age groups, the anxiety-present factor was found to be more relevant than the general-anxiety factor. Fourth, compared with elementary school students in Grades 4 to 5, state and trait anxiety levels were significantly or marginally higher in the middle school students. Among these major findings, Spielberger et al. reported similar findings in their user manual published in 1983, but the first and third are reported for the first time in this study.
We conducted a CFA of the STAI-Y(C) in migrant children groups with mainland China (Cao & Liu, 2014b) to compare a two-factor model and a twofactor-plus-one-general-factor-model. Despite the two-factor-plus-one generalfactor-model having better model fit statistics, the two-factor model was selected because it had superior correlation coefficients. Similar to the present study, Cao and Liu (2014b) also conducted a study using the STAI-Y(C) with students in Grades 4 to 9; however, according to the demographic statistics, the ages of participants in the two studies were different (80% elementary and 20% middle school vs. 68% and 32%, in the study by Cao and Liu) . Therefore, it is reasonable to conclude that the appropriate number of factors for applying the STAI-Y(C) with young groups varies with developmental stage. Nevertheless, using the anxiety-present factors with young age groups overturns the previous unsuitable application method in which only the general-anxiety factor is emphasized. In addition, compared with the translated versions used in previous research (e.g., Bados et al., 2010; Shek, 1991) , the optimal model of the STAI-Y(C) in the CFA completely satisfied the application standards, indicating that our translated version has very high reliability and validity.
Compared with previous studies (Bados et al., 2010; Cao & Liu, 2014b; Kaipper et al., 2010) , in this study, there was a greater percentage of individuals with missing answers (42.3% of the sample). We speculated that there were three possible reasons. First, the participants were far younger and their level of education was far lower than the age and education level of either the college students or adult participants in previous studies. This explanation could also be supported by the analysis of the results in this study, in that there were notable differences in the scores between groups in the lower and higher grades for each dimension of both state and trait anxiety. In addition, students in the lower grades were more prone to have missing answers than were those in higher grades, and the participants who answered all questions were more likely to be in higher than in lower grades. The intergroup comparisons between different grades also yielded results showing that the anxiety factor scores of the Grades 7 to 9 group were higher than were the scores of the Grades 4 to 5 students. Because of the significant changes in physiology, psychology, and interpersonal relationships during puberty, among other developmental changes, a large number of previous researchers have concluded that there is a high incidence of emotional disorders, such as depression, during this period (e.g., Ge et al., 2003; Hankin, 2006; Hankin et al., 1998; Joinson et al., 2012; Patton & Viner, 2007; Spear, 2009) .
Second, we did not administer the tests in a classroom environment, so there was no opportunity for the person who was responsible for supervising the completion of the survey to read the instructions aloud or for the participants to read silently or have a chance to ask questions, as is recommended in the STAI manual. In a previous survey (Cao & Liu, 2014b) with migrant children that was conducted following the process where the supervisor read the instructions out loud and students could ask questions, the missing-answer rate was 32.3% of the total sample. Although the STAI-Y(C) is suitable for the majority of participants who have reading abilities comparable to students in Grade 4 or higher, this finding indicates that it is undeniably necessary to pay more attention to, and reconsider the methods used to deal with, the data from the almost one-third of participants who are expected to have missing answers.
Third, in the present study, we adopted a different survey approach from that in previous studies in that we required parents to record the time taken to complete the inventory. However, some of the children in our participant group boarded at school or were not living with their families, and some of the adults who were their guardians and who timed them during the test could not read. Therefore, there were a few occasions when RT information was not obtained. In the future, to increase the accuracy of self-reported RT, an Internet survey method could be adopted to collect data for this variable automatically.
From the time of its development in 1990 to August 2014, the STAI-Y survey conducted by Zheng et al. (1993) in Changchun, China, has been cited in 315 articles, according to the Chinese search engine, China Knowledge Resource Integrated Database (http://www.cnki.net). Nevertheless, there are few reports on the CFA and investigation of the methodology of applying the STAI-Y with different populations. Although this study provided new directions for the improvement and expansion of related research on the STAI-Y, there is still much room for improvement in traditional investigation and surveying methods. In particular, the relationship between RT and anxiety needs to be explored further in the future. Whereas this relationship has been ignored in the considerable volume of research already conducted on the STAI-Y, in the current study, we have suggested a new direction for such research. In contrast to traditional survey methods, if an Internet survey approach is utilized, because of the advantage of being able to generate an RT variable automatically, research clarifying the relationship between RT and the responses could be more readily conducted. Whether or not the STAI-Y manual instruction to tell respondents not to spend too much time on any one statement shortens their RT, and thereby produces an effect on the level of perceived anxiety, is an extremely important issue that calls into question the scientific nature of the procedure. This matter is of relevance not only for advancing research regarding psychological measurement, but also for the utilization of an Internet survey methodology.
